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AFIX 137 with isotropic displacement parameters having values 1.2 or 1.5 Ueq of the attached C atoms. The structure is partly disordered. Both Mo1-Mo1 and Mo2-Mo2 complexes are found at sites of inversion symmetry, and only the halves are crystallographically independent. The DMF molecules coordinated to the Mo2-Mo2 complex and one of the pyridine rings are disordered over two orientations. The occupancy factors of the major components of the disorder refine to 0.942(3) and 0.52(3), respectively.
NMR of 1 after acid digestion
1 H NMR spectra were obtained on a Bruker Avance 400 MHz spectrometer. Samples were prepared by dissolving approximately 5 mg of vacuum-dried 1 in 500 µL DMSO-d6 and 100 µL dilute DCl solution (23 µL 35% DCl in D2O, diluted in 1.0 mL DMSO).
Powder X-ray diffraction
Powder X-ray diffraction data were collected on a Bruker D8 Focus diffractometer using a Cu X-ray source (Ka = 8.04 keV, 1.5406 Å). The simulated pXRD pattern was calculated using the Mercury 3.10 powder calculation function. The simulated wavelength was set to 1.54056 Å and the peak shape was calculated for a FWHM (2q) equal to 0.1.
Raman Spectroscopy
Raman spectroscopy was performed on a Horiba-Jobin-Yvon T64000 Raman Spectrometer using a 514 nm laser at 1 mW. The spectrum was collected on 1 with a 1800 grooves/mm grating during a 30 s exposure.
Infrared Spectroscopy
Infrared spectroscopy was performed on 1 with a ThermoNicolet Nexus 670 FTIR Spectrometer using OMNIC 6.0a operating software.
BET Analysis
Gas adsorption analysis was conducted on an ASAP 2020 V4.04 using N2 as the adsorbate gas at 77.417 K. Measurements were made on 0.0797 g of 1 that was degassed overnight at 90 °C until vacuum stabilized at 10 μmHg. Partial pressures during the measurement ranged between 0.0067 p/p0 to 0.5500 p/p0 in a flask with 85.9091 cm 3 cold free space.
Thermogravimetric Analysis
Thermogravimetric analysis was performed on a SDT Q600 (V20.9 Build 20) instrument using alumina pans. Measurements were made from room temperature to 700 °C at a ramp rate of 5 °C/min under a nitrogen flush of 100 mL/min. A sample of 1 (3.6432 mg) was prepared by drying under vacuum, at room temperature, for 48 hours prior to TGA measurement.
Electron Paramagnetic Resonance
Electron paramagnetic resonance spectroscopy was performed using a Bruker EPR spectrometer with an ER 073 10" magnet and a Bruker ER041 XG microwave bridge. Measurements were made on a powder sample of 1 in a 4.0 mm quartz tube at 20 K using Xband microwave frequency (9.442639 GHz).
Simulation of the field-sweep continuous wave EPR spectrum was performed in EasySpin 5. 
Absorption Spectroscopy
Solid-state UV-vis absorption spectroscopy was performed on powder of 1 on glass using a Cary 5000 UV-Vis-NIR Spectrophotometer from Agilent Technologies with an integrating sphere.
Absorption spectroscopy on solutions was performed on a Cary 60 UV-Vis Spectrophotometer from Agilent Technologies. A solution of Mo2(INA)4 in DMF was prepared by letting 5 mg of 1 powder sit in 5 mL dry DMF at room temperature and then removing the supernatant for measurement.
Elemental Analysis
Elemental analysis was performed at Robertson Microlit Laboratories.
DFT Calculations
Computational resources were provided by the Maryland Advanced Research Computing Center (MARCC). Time-dependent DFT (TD-DFT) and molecular orbital calculations were completed using Gaussian09. The B3LYP functional was used along with a split basis set (6-31g* for H, C, N, O atoms and SDD for Mo atoms). Since the XYZ coordinates of 1 were obtained directly from the cif of the compound, single point energies were calculated. Avogadro 1.2.0 was used to isolate XYZ coordinates of the monomer. The same method produced XYZ coordinates the dimer. TD-DFT electronic absorptions were analyzed and visualized using GaussView 5.0.9. Molecular orbitals were rendered in Chemcraft 1.8. Figure S3. Powder X-ray diffraction scans of 1 synthesized at various reaction stir rates. The synthesis of 1 was performed at various reaction stir rates to determine the effect of solution agitation on crystal structure of the crystalline powder product. When the reaction is performed at 300 rpm, all of the product recovered is in polycrystalline powder form. At 60 rpm, the reaction produces large single crystals as well as powder product. Figure S12. Electron paramagnetic resonance spectrum of 1. The system was modeled as an axial paramagnet. 5 Hyperfine splitting due to molybdenum isotopes ( 95 Mo, I = 5/2; 97 Mo, I = 5/2) was observed with a coupling constant of 3.9 mT. A broad feature was also observed around 1500 G (g ~ 4.5) and may be attributed to impurities or forbidden half-field transitions. 6 
